Cancer chemoprevention and mitochondria: targeting apoptosis in transformed cells via the disruption of mitochondrial bioenergetics/redox state.
Cancer chemoprevention employs agents that block, hinder, or reverse tumorigenesis to prevent malignancy. Several putative cancer chemopreventive agents promote apoptosis in transformed cells initiated in animal carcinogenesis models or identified in human subjects, and/or in tumor cells cultured in vitro. Consequently, apoptosis induction is increasingly valued as a biologically significant anticancer mechanism in the arena of chemoprevention. In vitro studies suggest that the permeabilization of mitochondrial membranes is an important mechanistic determinant associated with the apoptosis induced by these agents. Mitochondrial membrane permeabilization (MMP) may occur via the control of proapoptotic Bcl-2 family members, and/or by the induction of the mitochondrial permeability transition. Both of these cell death-inducing regulatory mechanisms are ultimately responsive to the bioenergetic status/redox state of mitochondria. Interestingly, in addition to inducing MMP, various chemopreventive agents can directly modulate mitochondrial bioenergetics and/or redox tone in transformed cells. This review will examine prospective mechanisms associated with the disruption of mitochondrial function by chemopreventive agents that affect MMP and apoptosis. In doing so, we will construct a paradigm supporting the notion that the bioenergetic and/or redox characteristics of the mitochondria in transformed cells are important targets in the chemoprevention of cancer.